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(57) Abstract: 



PURPOSE: A method for manufacturing a 
trench gate type MOS transistor is provided to 
obtain a desired channel profile by less 
separating impurities at a channel region when 
a sacrifice oxide film and a gate oxide film are 
formed. 

CONSTITUTION: An oxide film is formed on a 
semiconductor substrate of the first 
conductive type. The second conductive-type 
impurity of a low-concentration is injected 
into the entire surface of the semiconductor 
substrate. The second conductive-type 
impurity of a high-concentration impurity is 
injected into a selected region of the 
semiconductor substrate. An etch mask 
pattern is formed on the oxide film. A trench 
(100) of a given depth is formed at the middle 
portion of the second conductive-type 
impurity region of a low-concentration using 
the etch mask pattern. The second 
conductive-type impurity of a high and low- 
concentration are diffused by performing a 
high temperature process for the result. A 
sacrificial film, the etch mask pattern and the 
oxide film generated by the high temperature 
after the diffusion process are removed. A 
gate oxide film(60) is formed on the surface of 
an epitaxial layer exposed by the removal 
step. A gate electrode layer is filled into the 
trench on which the gate oxide film is 
covered. The first conductive-type impurity of a high concentration is injected into the second conductive- 
type impurity region of the low-concentration and an edge region of the second conductive-type impurity 
region of the low-concentration neighboring to the region. The surface of the resulting structure is thermally 
oxidized to diffuse the injected first conductive-type impurity. 
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E 1 LHXI E 3 S gSHIJIsOll 2J MgHxl DilOl^g S e |H X| El 2| 73liS§E. 

E 4 mxi E 6 B S ^^S2| ^^AIOIIOII 2|& MSHXl 3||0|e§ S>iMgiiXliiiE|°l WISSSE. 

* ES2J ^2¥gOII ¥221 ^« 



20 : XHfeE N§ OlinH 
35,90 : JaSt^aa^ 



HfeE PS g±g 
2kE NS ±±:'^^ 
SEI^£|g?IIO|e 



10 : 2feE SfEXIIUie 
30 : <i^as^ 

40 : P§ fia(body)S^ 40a 
40b : MfeE PS S^S 50 : 

60 : ?^|0|M^^a^^ 70 : 

80 : Me.|^e.|g Si'S 6>a9| 100 
101 : Mgaxl 5^B EAHS.IV 
110 : BPSG(boron phosphorous silicon glass)B| 
120 : 3^a^ 

mssi 

B S:^ieg«x|>ia2| flISSaOII a& aSSAI. ^Sl MSHxI JIIOISS S>;M6HX|>iE|2| fllSg^ 

SOI! a& 3!0|CI. 

geisjog seHxisse oig& s.±y\^ ±t},°\ sissss e i uixi e 3 oii eais sseAioii oj 

dl 

E 1 3J SOI JHfeE NS 0IIEIS(20) ^dl gfS iL*ae|(30)g S^Sm. Solfe S^agfOII g?^0|, 

Eflpiesj aesaoil x^feE s disia s^di :nkE ps g^g(40b, 40a)s ^a&a. 

£ 2 a SOI ^^:'l ^gJ^ g^g(40b, 40a)e s^^L^A|5i PS aP(body)S^(40)g S«S^3 3feE NS 
M^ss ^gJ • S^<i^A|3| HfeE NS 4;:i:S^(50)g SS5tQ. 

E 3 a eOl. e^S^ 01 react ive Ion etching: RIE)S§S 0I§8I01 Ma!xl(100)S SSSH2, 

RiE MD\ % m^m ?i6h si^ihifsts s^&^ siiHgta. 01 ^ :)^l0|e<i^s^a^(60) sa. S£i 

^£ie(70) S^, POCUES, ^ M£I^S.|S '!=^2|S S6H S£l^£l S7II0I e(70)a SSSMI @QI. 

sen S§2| gjgise. RIE(r8active ion etching) ^fe^Ss Xii:>ISi:a ^aixl S olB EAie.l¥S 

eiSSA|9|:?l ?loH>Mfe sl^^LHiei S^SSe IISOIIAH ^SIOIOI ElCfb SOIQ. 0! W PS 
MP (body)S^ (40)21 Eg HSi!(doping profile)0l ee£l3|| £12. HfeE NS M^g2| . nsg 
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EaieJ-:4^:i!^2l V^S^M ^^^Ama. ^51 ^^Simdogic level) 2>^^X^2| 3^. 



e ^^S£i ^^^s oi2f ^jyiss oHsm:>i ?imoi. pg g^goi «^<iL^£l:>l 

soil eg^xIM g^mn. ^^:?| M^xlOII Mdl^dl^IHIOIMM ^011 I2^£ Ng 

^01 ^^m:?i ^mo^, s ^^g^ ^1 1 e}£x-ii:>ie ^^oii <^^sfQie g^m^ b^i; ^^:^l 

eisai :>iE^ sassoii ai s^oii n^s n 2 M^es ^Eja^^ &:^i; 
<ihifQi A^o^| Ai2|Q^>.a nH^e g^s^^ ^^::?i ^^^o^:63 iiH©g Mgmoi xi^s mi 2 £ 
sg ei>^^oii iioi£i e^xiM g^m^ &:^i; ^3^^011 nsxHdie mo^ ^01 

£E §J Ml 2 SE2g M^gg ^<i^A15|fe ^J^W HSxHdlOil 2|oH 

>M^^D^>^3IIHe ^ 1^l^m^^s mi:>16^^ b:^i: ^^:)| mi:?is§oii s\m inea oiieis s^oii ^iioie 
^%^m gam^ ^^:?i :Hioie ^^^^\ nma ^ewxiuioii iHioje a^gg xh^^ E+:?ir. ^01 
Ml 2 sag g^gg^a. 01 s^oii oiamfe USE mi 2 iEsa g^ga^ai siixis^oii ^ 
jsiAi nfeE Ml 1 ssg g^gg ^am^ sBgoj sag a^^aAl?lA^ mi 1 £ 

Sg g^gg Sf^i>A|5|fe &5(l; ^01 g<ySK)l| 9\m Seoil gas <i^S^Q|^^OI| #2>l^^^g Sfe B 

&^:'i nfes Ml 2 £sg g±gs^3} nfes Ml 1 £2g g^gs^^i si.^6F^ e 
i«ss &OI szvae^^^ <:L^sm^oii gS5^^ e^^oi gas ^^^g&^oii ^^nHeg gs 

&:«is ^diahfe ^ag ^s^^ 



016K ^^seg e assi ^^Aioiis ^^aiisi ^ssmx^ &a. 

£ 4 UIXI £ 6 oil e ^^S°l ^^AlOIIOll 2J^^ MISS§£:'f £A|£]ai SiD. 

£ 4 a aoi. x^fe£ Ng oiinis(20) ^011 i.^s <i^ast(30)s gsam. €l5^^ ^^ag^oii g^^^oi. ^ 

£XIPI&2J HSSeOII XHfe£ * S^OII :nfe£ Pg g^g(40b. 40a)g ^gJe^a. Oi:?|Al. 

40bb 5^ 512011 ^^Am g^gom 40afe S^Oil g^gg UEttiia. ^:>l gfS ^ih 

§fQ|(3o)Avo}| XHe<iiV£f^^(35)2^ ^i|^^D^>i:a HH^g g^e.^^. S^g^ 01 S^ react I ve ion 
etching: RIE)g§g OlSa^OI X-|^£ Pg g^gg^S] eg^Oil ^gdXl(100)S g^t^a. OICEH 

M^xi(ioo)2i 2ioi^. x-i^£ pg g^gs^2i ^<!i^2^oiya en ^An £i£^ ti-D. oi ^oii ^ 
^^fioHs oiga^oi M^^i(ioo)M oi n m^xi ^bh^ ^^oii tiioH a^e eAiai¥(ioi)oiiAH 

4ii2|goH3^ ^^g^£:'^ 3°^, m^xi m& eAl^l¥(101):^^ af^ssa. oi:?iai Ai^igoHo 

^ g6[3f §^L^2i ^ir4-s5« sEfe s&o^AllM6^geHe Mssa£ffl. ^^liioi^ ^ loooAoia. 

£ 5 2f ^01. ^3fg0j| 11001C2I H^OIjAI 3000A a§hA|^^. % SS^j XI 

S^^fife|(35)3f g^g <i^£fet(30)g g^li^e^ijo^ Ml^ie^a. OlOiAi MI>IS§01I 2ioH h^m^ OilEIS 

SBOil :>]|0|^<i^£fe|(60)g HBOllAi 400-500A ^SAma. HSOIIAl ^SA|3|H^ :HIOie<^h^Q|(60) 

^mm 5gah:Hi 4- s^a. :si^<:i^sfe,^ ai :Hlo|M<^^lfo|(5o) ^sAioii. x^fe£ ai ii^£ pg g^g 

01 ^<ii[£jH^. eai:?I^Oil tilSH xHaS^^ ^£^§01 gOimCF. 01 ffH £& SeH£| g^g fe£ ?liSii 
mSIM gOISAi ^^x|2i SAi£l¥M af^Sm^ ^ SIW. 

£ 6 31 ^^01. :>1I0IM <i^£f^^(60)0| m^S M^ilxlLHOil Md|^dl^:?il0lM(70)M g^^^^. 

g^l S«(50) ^Ol M£I^E.ie:HIOIM(70)Ahoi| 22^£ Ng g^gg ^Se^D. [IfafAl e£HS§3f 

B£i ^^s^(50) gaiQf eAioil M£i^£i^:HioiM(70)L4ioii g^g £Ejoi :?^^a^a. oi° Mdi^die 

<y§}^^(80) ga. X-1S<:i^sf^^(90) BPSG(boron phosphorous si I icon glass)Q|( 110) ^S. 

BPSG(boron phosphorous silicon glass) dl SS¥( ref low) S§0| ±x^^£^ 0|O|?Eia. aeojj S 
dl^die <i^sfS[(80), X-|S^^sf^^(90). ^ BPSG(boron phosphorous silicon glass)^»'( 110)g 
ohOl. :Qfe£ pg g^gS^a Ilfe£ Ng 4:^S^(50)S| sg-af^ e^^g g^e^a. 

^iiisoj gas ga^gaoii s^(i2o)nH©g ga&a. oiijiai sa^aie grs t^^m^^ ga(80) s 

BPSG(boron phosphorous silicon glass) aMS¥{ref low) Aldl 3te£ Ng g^gOl Sf^^SCf. 



e ^^se. e£H::'i^3f ^£1. si^<^L^sfQ^ ai :>iioieA[§fm ^^ai xh^ s^oiiai g^g^i ^z\d\ ^£ 

D1. ^^Iil g^AIOII Ilfe£ Ml 1 £Sg 4i::ig^2] s>^^o| ^01^^ 4. a^H^. ^a^^ xH^ H 

^a(profile)g ^g4^ OlOII ^js^cN :hIOI M^eS ^^01 ^^ai^dogic level) 4^^°] ^¥(low) 

Rd3(on) :4iXfM 4^ SiD. £& nsoiiAi :>iioi e gsoj :?^^a^oi gr^si e^^^ <i^aais 
gse 4^ sicf. ^^^21011 sjmoj Mg«xi me s/hei m.iskm &sfAi^4^ sioi 4-sg s^^msh 
xi>iEi2f 4-^si gs^ag ^g 4- aia. 
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1 

mm s^oii nfeE »i 2 ESS g^se ^arnb b:jii: d^se^ 4KHI ^i{ato^:^i3 Hues §^5^ 

fe e?ll: fe^:*! <i^2tot:*:3 Meg MSo[0\ SI 2 ESS g^gSS^o] ggj^oil ^§ aoi 

21 Maxlg §S8^fe gjttgOII HSXIBIW 8KM feOI HfeE S HfeE HI 2 ESS g±gg 

^^At^lte feOI st^^SS^ IISXIBIOII 2|Sfl §l^<i^s^e^, <!lJ2^a^^ affile S <ivaetS Ji\D\ 

8^fe e3ii: Hi:Hesoii sish oiieis saoii i^m^m m^sit: e?ii: thoim 
^hifofoi ni^a egjiJiLHoii :Hioie.s=^s xH^fe ^^z)! x^fe£ hi 2 ess M^sS^Il^, 01 

S^OII SJSoffe 3feE HI 2 ESg g^gS^2J SIIXIS^OII SMM IQ^E HI 1 ESS S^gS ^ 

ashfe &:n\: mn^m^ sss s<yaAi94Ai ^gjs hi i ess g^ge e^<i^Al^lb e^ii; ^:>\ 

§^^1^0II £|SH 5S0II gSS ^!L^S^et^^Oil gyi^etg gfe feOj IQfeE HI 2 ESS g^gg^ 

m 4,01 uteE HI 1 ESS g^gg^si m^m ss8^fe szia^si §^ ^^^2^e^oil sa 

8^fe fe^ui sajsoi ssa ^afg^oii g^fflieg ss8^fe e^iiM^biehfe as ^s^s shfe 
seaii 5iioisa s^iMaixiriiEisi ni^i^a. 

2 

HI 1 soil aiOIAI. &OI HI 1 ESS9 SIEHI D\BS HfeE^I HI 1 ESS^£IS:Jie3f Oh ^EI5:>I 

e^oii asAi^i xi^E HI 1 ESS oiinig°s stb ^iioims arf^sa 

XI>iE|2| Hisg^a. 

3 

HI 1 soil 9io\M. &OI <i^^^o^^i:a^H©s x^s<i^aa^o£ ssshfe ag stfe ^gHxi 31101 = 

S Si^^eiXI^ElSI Hl^gfS. 
S?S 4 

HI 1 SOI! 9iO\M. MSHj^l SSSSS a<N^2|& ^0II^^Mi^2tS8fO1 Max|2| SAjSI^M SiS 
S*l£|8ffe 2!S ^goS ojfe egix! 3||0|eg a>;eeHXI>:as| Hissa. 

S^S 5 

HI 4 soil aiOiAI. ^^4i)2iS§S g<i^ g S&eaiig 0|go^01 , sf I.OOOASE <i^2tohfe 

3ag ^sss 5fb MSHxi 3iioies a^sgHxi^iEiei His&a. 

6 

HI 1 SOI! SiOIAH. &^?l MgflXISJ iiOlfe ^Ol XlfeE HI 2 ESS g^gS^2| mi*^0\^Ci CH 
5a» ^S°S 5lfe Sg«x| :?||0|MS 3.± SeiXIr^EISI Hi^gfa. 

S?S 7 

HI 1 soil aiOl/d. ^fl)! )Sla^^as^. ii^^0^^aIIH@. i^HJetg Hl>^6^fe S§S g^^S2!!0|| 2|& 
i!2f°S flITIShfe 5!g ^SaS S^fe MaXI ?IIO|es S>iMa!X|>;E|2| Hisgfa. 

S?S 8 

HI 1 soil 910\M. ^:)\ ?IIO|e 6haQ|S 400~500A2) ^WIS SSA|3|fe 5!g =§oS S^fe 
3l|0|eS S>;eaxr^E|2| Hl^SaS. 

S?S 9 

HI 1 soil 2i0iAi. fe»3| 3II0IM S^SS M£l^dlS8J 3!g ^S°S 8Jfe eaxl IHIOIMS e>iegHX| 

^Q2| Hi^g^a. 

S^S 10 

HI 1 soil 2101 Al, S^^S^e^S XIS ^L^aa^ 3i BPSGSiaS S^S 2g ^Sas SJfe egHxl 311 
0|eg S>:SaiX|>iE|2| Hi^gfa. 

S^S 11 

HI 10 sou aiOl/ci. &^3l BPSOetS £IM£¥AI3lfe 2S ^§°S 8tfe ^&X\ J\[0\^m S:^^mX\±E\ 

21 Hi^gfa. 
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